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(54) Ball valve assembly 

(57) A ball valve assembly (12) and method in which 
a ball valve (10) is rotatable in a conduit section to and 
from an open position in which at least a portion of a 
bore in the valve registers with the inlet and the outlet 
of the conduit section to permit the flow of the fluid 



through the conduit section. An insert (30) is disposed 
in the bore and has a plurality of through passages (32a, 
32b,34a,34b,36a,36b) formed therein for reducing the 
noise caused by the fluid flow through the ball valve and 
is operable over a relatively wide range of pressure 
drops and flow rates. 
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Description 

The present invention relates to a valve assembly 
such as a low noise ball valve assembly and, more par- 
ticularly, to such an assembly for controlling the trans- 
mission and distribution of a fluid such as a compressi- 
ble fluid. The invention also relates to a ball for a ball 
valve, and to methods of operating ball valves. 

In the transmission and distribution of compressible 
fluids, such as natural gas, there are requirements for 
valves that control a variable, such as pressure or flow 
rate, and operate at high pressure drops, that is, high 
pressure differences between the upstream and down- 
stream pressure. As such, these valves are fitted with 
actuators and positioners that respond to a control sig- 
nal generated by a controller or computer. 

When a compressible fluid is throttled through a 
control valve at high pressure drop, noise is generated 
in the fluid ae rody n arnica I ly, and subsequently is prop- 
agated through the fluid, exiting the pipe walls (princi- 
pally downstream), and thereby causing noise to be 
propagated to the surrounding atmosphere. The result 
may be noise that exceeds allowable limits for worker 
hearing conservation. 

A second concern involved with the throttling of a 
compressible fluid through a control valve is that it often 
causes excessive mechanical vibration resulting in at- 
tendant problems with the proper operation of associat- 
ed measuring and controlling equipment. In addition, the 
vibration can also cause fatigue failure of welds or pip- 
ing. 

In this context, ball valves have frequently been 
used as shutoff valves and control valves in the trans- 
mission and distribution of natural gas. 

However, the availability of valve trim for ball valves 
that offers good noise reduction has been very limited. 
Also, the ball valves that do have noise reduction capa- 
bility are often limited in their range of application. How- 
ever, there are many applications that require a broad 
range of application. For example, an application such 
as compressor bypass service normally operates at 
high pressure drop throughout valve travel; while some 
pressure regulation applications operate over a wide 
range of a flow rates and have a high pressure drop at 
low flow rates and low valve openings, and a low pres- 
sure drop at maximum flow and large valve opening. 

Therefore what is needed is a ball valve with noise 
reduction capability thai can operate over a wide range 
of pressure drops and flow rates. 

The present invention also aims to alleviate the 
problems of the prior art. 

According to a first aspect of the present invention 
there is provided a valve assembly for controlling the 
flow of fluid through a conduit section having an inlet 
and an outlet, the valve assembly having the features 
set out in claim 1 . Various preferred features are set out 
in claims 2 to 7. 

Preferably, a plurality of passages through at least 



one of the insert portions has relatively small diameters 
and at least one passage through at least one of the 
insert portions has a relatively large diameter. In this 
case, the third insert portion preferably has one (e.g. on- 
s |y one or at least one) relatively large diameter passage. 
Preferably, the small diameter passages have a di- 
ameter or cross-dimension which is substantially less 
than 50% of the diameter of the bore. This parameter 
may be less than 25%, such as between 1% and 10% 
io or between 2% and 5% . The cross-sectional area of the 
large diameter passages, when such are provided in the 
first or second insert portions, may in some preferred 
embodiments be between 25% and 50% of the cross- 
sectional area of the bore, such as about 30% of this 
75 area. The cross-sectional area of the large diameter 
passage through the third insert portion, where such is 
provided, may, when viewed in a nominal flow direction 
perpendicular to a longitudinal axis of the bore, be in 
excess of 50% of the cross-sectional area of the bore 
20 when viewed along the axis thereof. 

According to another aspect of the invention there 
is provided a ball for a ball valve which has the features 
set out in claim 8. Preferably, the through bore is circu- 
larly cylindrical. Another aspect of the invention provides 
25 a valve assembly incorporating this ball. 

A further aspect of the invention provides a valve 
assembly as set out in claim 9. A further aspect of the 
invention provides a ball valve assembly and method in 
which a ball valve is rotatable in a conduit section to and 
30 from an open position in which at least a portion of a 
bore in the valve registers with the inlet and the outlet 
of the conduit section to permit the flow of the fluid 
through the conduit section. Preferably, an insert is dis- 
posed in the bore and has a plurality of through passag- 
es es formed therein for reducing the noise caused by the 
fluid flow through the ball valve and is operable over a 
relatively wide range of pressure drops and flow rates. 

A further aspect of the invention provides a method 
of operating a ball valve comprising moving a ball valve 
40 of a valve assembly according to one of the aforemen- 
tioned aspects to a position in which fluid flows through 
an apertured inner part or insert of a ball of the ball valve. 
Preferred embodiments of the invention may comprise 
a ball valve assembly in which the noise generated by 
45 the flow of the fluid is significantly reduced. Also, the ball 
valve assembly may be operable over a relatively wide 
range of pressure drops and flow rates. To this end, the 
valve assembly preferably comprises a ball valve having 
a through bore formed therein, the valve preferably be- 
so ing rotatable in a conduit section between an open po- 
sition in which at least a portion of the bore registers with 
the inlet and the outlet of the conduit section to permit 
the flow of the fluid through the conduit section, and a 
closed position in which fluid flow through the conduit 
55 section is prevented. An insert is preferably disposed in 
the bore for reducing the noise caused by the fluid flow 
though the ball valve. The insert is preferably formed by 
a first portion having an outer diameter substantially cor- 
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responding to the inner diameter of the bore and ex- 
posed to the inlet, a second portion having an outer di- 
ameter substantially corresponding to the inner diame- 
ter of the bore and exposed to the outlet and a third por- 
tion preferably extending between the portions and hav- 
ing an outer dimension less than that of the diameter of 
the bore. A plurality of through passages preferably ex- 
tend through the insert portions for permitting fluid flow 
from the inlet, through the insert, and to the outlet while 
reducing the noise generated by the fluid flow. 

A major advantage is achieved with preferred ball 
valve assemblies since the noise generated by the flow 
of the fluid may be reduced significantly, yet the ball 
valve assembly may be operable over a relatively wide 
range of pressure drops and flow rates. 

The present invention may be carried out in various 
ways and a number of preferred embodiments of ball 
valves and valve assemblies in accordance with the 
present invention will now be described by way of ex- 
ample with reference to the accompanying drawings in 
which: 

Figs. 1A-1C are cross-sectional views depicting a 
preferred embodiment of a ball valve assembly in ac- 
cordance with the present invention in three operating 
modes. 

Fig. 2 is a view taken from the plane 2-2 of Fig. 1 . 

Fig. 3 is a view taken from the plane 3-3 of Fig. 2. 

Fig. 4 is a view similar to Fig. 2, but depicting an 
alternate preferred embodiment of the ball valve assem- 
bly of the present invention. 

Fig. 5 is a view taken from the plane 5-5 of Fig. 4. 

Figs. 6 and 7 are cross-sectional views depicting 
two operational modes of the ball valve assembly of 
Figs. 4 and 5. 

Figs. 8 and 9 are views similar to Figs. 2 and 3 re- 
spectively, but depicting another alternative preferred 
embodiment of the ball valve assembly of the present 
invention. 

Fig. 1 0 is a cross-sectional view depicting an oper- 
ational mode of the ball valve assembly of Figs. 8 and 9. 

Referring to Fig. 1 of the drawings, a preferred em- 
bodiment of a ball valve assembly in accordance with 
the present invention includes a ball valve 10 disposed 
in a valve body 12 formed by a cylindrical inlet section 
14 having an inlet bore 14a and a circular flange 14b 
projecting therefrom for connection to a pipe (not 
shown) for supplying a compressible fluid, such as nat- 
ural gas, to the inlet section. A cylindrical outlet section 
16 is also provided which has an outlet bore 16a and a 
circular flange 16b projecting therefrom for connection 
to a pipe (not shown) for receiving the fluid from the out- 
let section. An outer support ring 20 extends between 
the sections 1 4 and 1 6, with the inner surface of the ring 
in close proximity with the outer surface of the ball valve 
10. 

A pair of axially-spaced seal assemblies 22 and 24 
are mounted in circular notches, or grooves, provided 
in the inner end portions of the inlet section 14 and the 



outlet section 16, respectively. The support ring 20 is 
connected between the sections 1 4 and 1 6 in any known 
manner, such as by bolts, or the like (not shown). The 
support ring 20 and the seal assemblies 22 and 24 will 
s not be described in any further detail since they are con- 
ventional. 

It is understood that a shaft, or stem, is connected 
to the valve 10 to rotate it in a manner to be described. 
The latter stem extends in a direction perpendicular to 
io the plane of the drawings and is not shown for the con- 
venience of presentation since it is also conventional. 
Rotation of the stem causes corresponding rotation of 
the ball valve 1 0 relative to the seals 22 and 24 WJih the 
latter functioning to provide a fluid seal, all in a conven- 
es tional manner. 

The valve 10 is in the form of a spherically shaped 
ball having a central through bore 10a connecting an 
inlet end 1 0b and an outlet end 1 0c. Thus, two solid sur- 
face areas 1 0d and 1 0e are defined which, in the closed 
20 position of the valve 1 0 shown in Fig. 1 A, blocks the flow 
of fluid from the inlet section 1 4 to the outlet section 1 6. 

As a main feature of preferred constructions in ac- 
cordance with the present invention, an insert 30 is pro- 
vided in the bore 10a of the valve 10 and is designed to 
reduce the noise generated as a result of the flow of fluid 
through the valve. The insert 30 is shown in Figs. 1A- 
1C, 3 and 4, and is formed by a first disc portion 32 hav- 
ing an outer curved surface which forms a continuation 
of the curved surfaces of the solid sections 1 0d and 1 0e 
of the valve 10, and second disc portion 34 also having 
an outer curved surface which forms a continuation of 
the curved surfaces of the latter solid sections. The in- 
sert 30 also includes a flat portion 36 extending perpen- 
dicular to, and connecting, the disc portions 3Pa and 30b 
and is preferably formed integrally with the latter por- 
tions. The height of the flat portion 36 is considerably 
less than the inner diameter of the bore 10a so as to 
permit fluid flow between the disc portions 32 and 34, 
as will be explained. 

A series of spaced, parallel, through passages 32a 
are formed through the disc portion 32 for permitting the 
flow of fluid into the valve bore 10a. Similarly, a series 
of spaced, parallel, through passages 34a are formed 
through the disc portion 34 and are aligned with the pas- 
sages 32a for permitting the flow of fluid from the valve 
bore 1 0a. A series of spaced, parallel, through passages 
36a are also formed through the flat portion 36 and ex- 
tend perpendicular to the passages 32a and 34a for per- 
mitting the flow of fluid across the valve bore 1 0a, as will 
be explained. 

The fluid entering the valve 1 0 from the inlet section 
14 of the valve body 12 thus passes through the pas- 
sages 32a and into the valve bore 10a, and under cer- 
tain circumstances to be explained, passes through the 
passages 36a in the flat portion 36, before exiting the 
bore through the passages 34a in the disc portion 34. 
The diameters of the passages 32a, 34a and 36a are 
relatively small and function to significantly reduce the 
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noise level that would otherwise be generated by the 
flow of the fluid through the valve bore 10a, as will be 
explained. 

The valve 1 0 is depicted in its closed position in Fig. 
1 A in which, the solid section 1 0d blocks the flow of fluid s 
from the inlet bore 1 4a through the valve 1 0. In the event 
fluid flow is desired, the valve stem (not shown) is rotat- 
ed in a clockwise direction as viewed in Figs. 1A-1C. 
This causes the valve 10 to rotate in the clockwise di- 
rection shown by the arrow in Fig. 1 B and thus exposes 10 
a portion of the flow passages 32a of the disc portion 32 
to the fluid in the bore 14a. The fluid thus flows through 
from the bore 14a, through the exposed passages 32a 
and into the valve bore 10a. In the position of Fig. 1B, a 
portion of the passages 34a of the disc portion 34 are is 
exposed to the outlet bore 16a, which passages are lo- 
cated on the opposite side of the flat portion 36 from the 
exposed passages 32a. Thus, the fluid passes from the 
passages 32a through the passages 36a in the valve 1 0 
bore 10a before exiting the valve through the passages 20 
3Aa. The fluid then passes through the outlet bore 16a 
to an outlet pipe, or the like, connected to the outlet sec- 
tion 16. 

If required by the operating conditions, the rotation 
of the valve 1 0 continues in the clock-wise direction until 2s 
the valve reaches the fully opened position shown in Fig. 
1C. In this position, all of the passages 32a in the disc 
portion 32 are exposed to the fluid in the inlet bore 14a 
and all of the passages 34a in the disc portion 34 are 
exposed to the outlet bore 16a. Thus, a majority of the 30 
fluid flows from the inlet bore 14a, through the passages 
32a, through the bore 1 0a in the interior of the valve 1 0, 
and exits the valve through all of the passages 34a; with 
very little flow occurring through the passages 36a in the 
flat portion 36. 35 

During this movement from the fully closed position 
of Fig. 1 A to the fully opened position of Fig. 1 C, all flow 
through the valve 10 is directed through the passages 
32a and 34a, and, under the conditions described 
above, through the passages 36a. This considerably re- *o 
duces the noise level of the fluid as it passes from the 
inlet bore 14a, through the valve 10 and to the outlet 
bore 16a. In applications in which there is a constant 
pressure drop across the valve 10, the noise reduction 
increases with increases in the valve opening. *s 

The embodiment of Figs. 4-7 is similar to that of 
Figs. 1 -3 and contains essentially the same structure as 
that of Figs. 1-3 which is given the same reference nu- 
merals. According to the embodiment of Figs. 4-7, a por- 
tion of the through passages 32a and 42a of the disc so 
portions 32 and 34, respectively are eliminated and two 
relatively large through passages, or openings 32b and 
34b, respectively are provided. More specifically, and 
referring to Figs. 4 and 5, the lower portion of the disc 
portion 32 has a relative large opening 32b formed ss 
therethrough which replaces a portion of the passages 
32a in the previous embodiment. The remaining portion 
of the disc portion 32 is provided with the passages 32a 



as in the previous embodiment. 

The upper portion of the disc portion 34 has a rela- 
tive large opening 34b formed therethrough which re- 
places a portion of the passages 34a in the previous em- 
bodiment. The remaining portion of the disc portion 34 
is provided with the passages 34a as in the previous 
embodiment. All of the passages 36a of the flat portion 
36 are eliminated in favour of a single large through 
opening 36b. 

The closed position of the embodiment of Figs. 4-7 
is not shown since it is the same as that shown in Fig. 
1A of the embodiment of Figs. 1-3, in which the solid 
section lOd of the valve 10 blocks the flow of fluid from 
the inlet bore 14a through the valve 10. 

In the event fluid flow is desired, the valve stem (not 
shown) is rotated in a clockwise direction shown by the 
arrow in Fig. 6 and thus exposes a portion of the flow 
passages 32a of the disc portion 32 to the fluid in the 
bore 1 4a, as in the previous embodiment. The fluid thus 
flows from the bore 14a, through the exposed passages 
32a and into the valve bore 10a. The fluid then flows 
through the large opening 36b of the flat portion 36 in 
the interior of the valve 10 before exiting the valve 
through the passages 34a for flow to and an outlet pipe, 
or the like, connected to the outlet section 16. 

Upon further rotation of the valve 1 0 in the clock- 
wise direction, the valve reaches the fully opened posi- 
tion shown in Fig. 7. In this position, ail of the passages 
32a as well as the large opening 32b are exposed to the 
fluid in the inlet bore 14a and all of the passages 34a in 
the disc portion 34, as well as the large opening 34b are 
exposed to the outlet bore 16a. In this position, since 
the large openings 32b,34b, and 36b provide the least 
resistance to fluid flow, the major portion of the fluid 
flows from the inlet bore 14a, through the opening 32b, 
through the opening 36b, and exits through the opening 
34b. 

Thus, according to the embodiment of Figs. 4-7, 
substantial noise reduction is provided at the partial 
opening of the valve as shown in Fig.6; while in the fully 
opened position shown in Fig.7, high flow capacity is 
achieved (with reduced noise reduction) by virtue of the 
flow through the relatively large openings 32b, 36b and 
34b. This embodiment is especially suited for applica- 
tions in which a relatively high pressure drop occurs at 
relatively low opening of the valve 10, and the pressure 
drop lowers as the valve opening increases. 

The embodiment of Figs. 8-10 is similar to that of 
the embodiments of Figs. 1 -3 and Figs 4-7 and also con- 
tains essentially the same structure which is given the 
same reference numerals. According to the embodi- 
ment of Figs. 8-10, two relatively large through openings 
32b and 34b (Fig. 10) are provided in the lower portions 
of the disc portions 32 and 34, respectively, in place of 
the flow passages 32a and 34a, respectively in the latter 
lower portions. The remaining upper portions of the disc 
portions 32 and 34, as well as the entire flat portion 36 
are provided with the passages 32a, 34a and 36a, re- 
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spectively, as in the embodiment of Figs. 1-3. 

The closed position of the embodiment of Figs. 8-10 
is the same as that shown in Fig. 1 A of the embodiment 
of Figs. 1 -3, and is therefore not shown. In this position, 
the solid section 10d of the valve 10 blocks the flow of 
fluid from the inlet bore 14a through the valve 10. When 
fluid flow is desired, the valve stem (not shown) is rotat- 
ed in a clockwise direction shown by the arrow in Fig. 
1 0 and thus exposes a portion of the flow passages 32a 
of the disc portion 32 to the fluid in the bore 14a, and 
the opening 34b to the bore 16a. The fluid thus flows 
through from the bore 14a, through the exposed pas- 
sages 32a and into the valve bore 10a. The fluid then 
flows through the passages 35a of the flat portion 36 in 
the interior of the valve 10 before exiting the valve 
through the large opening 34b for flow to an outlet pipe, 
or the like, connected to the outlet section 1 6. When the 
valve is rotated to its fully opened position (not shown, 
but the same as Fig. 1 C) the passages 32a and the large 
opening 32b are fully exposed to the bore 14a and the 
passages 34a and the large opening 34b are fully ex- 
posed to the bore 16a. In this position a majority of the 
fluid flows through the opening 32b, through the valve 
bore 10a and exits through the opening 34b, thus by- 
passing the passages 36a in the flat portion 36. 

Thus according to the embodiment of Figs. 8-10, at 
partial opening two stage pressure reduction is 
achieved, while at full opening the major portion of the 
flow passes directly through the openings 32b and 34b 
without any change in direction, thus providing relative 
high flow capacity. 

Preferred embodiments of the present invention 
thus enjoy several advantages. For example, the noise 
generated by the flow of the fluid may be reduced sig- 
nificantly due to the provision of the flow passages 32a, 
34a and 36a in the insert 30 of the valve 10. Another 
advantage of preferred embodiments of ball valve as- 
semblies and methods of the present invention is that 
the valve may be operable over a relatively wide range 
of pressure drops and flow rates. 

It is understood that modifications, changes and 
substitutions are intended in the foregoing disclosure 
. and in some instances some features of the invention 
will be employed without a corresponding use of other 
features. Accordingly, it is appropriate that the append- 
ed claims be construed broadly and in a manner con- 
sistent with the scope of the invention. 



Claims 



1. 



A valve assembly (1 2) for controlling the flow of fluid 
through a conduit section having an inlet (14) and 
an outlet (1 6), the valve assembly comprising a ball 
valve (10) having a through bore (10a) formed 
therein, the valve being rotatable in the conduit sec- 
tion between an open position in which at least a 
portion of the bore registers with the inlet and the 



w 



15 



20 2. 



25 



30 



35 



40 



45 



5. 



so 



55 



6. 



outlet of the conduit section to permit the flow of the 
fluid through the conduit section, and a closed po- 
sition in which fluid flow through the conduit section 
is prevented; and an insert (30) disposed in the bore 
for reducing the noise caused by the fluid flow 
though the ball valve, the insert comprising a first 
portion (32) having an outer diameter substantially 
corresponding to the in ner diameter of the bore and 
exposed to the inlet, a second portion (34) having 
an outer diameter substantially corresponding to 
the inner diameter of the bore and exposed to the 
outlet and a third portion (36) extending between 
the sections and having an outer dimension less 
than that of the diameter of the bore, and a plurality 
of through passages (32a, 34a, 36a) extending 
through the insert portions for permitting fluid flow 
from the inlet, through the insert, and to the outlet 
while reducing the noise generated by the fluid flow. 

An assembly as claimed in claim 1 wherein the third 
insert portion (36) connects the first (32) and sec- 
ond (34) insert portions.^ 

An assembly as claimed in any preceding claim 
wherein the passages (32a,34a,36a) through the 
first, second and third insert portions are relatively 
small in diameter. 

An assembly as claimed in any preceding claim 
wherein, in use, the fluid flows from the passages 
(32a) in the first insert portion, through the space 
between the third insert portion (36) and the valve 
bore (10a), and through the passages (34a) in the 
second insert portion. 

An assembly as claimed in any preceding claim 
wherein a plurality of the passages (32a,34a,36a) 
through at least one of the insert portions have rel- 
atively small diameters and at least one passage 
(32b,34b,36b) through at least one of the insert por- 
tions has a relatively large diameter; preferably 
wherein the first and second insert portions each 
have a plurality of relatively small-diameter passag- 
es (32a,34a) and one relatively large diameter pas- 
sage (32b,34b); and preferably wherein, upon rota- 
tion of the ball valve from its closed position to its 
open position, the relatively small diameter passag- 
es in the first insert portion are exposed to the inlet 
before the relatively large diameter passage in the 
latter insert portion. 

An assembly as claimed in claim 5 wherein the third 
insert portion (36) has a relatively large diameter 
passage; preferably wherein, upon rotation of the 
ball valve (10) from its closed position to a partially 
opened position, the relative small diameter pas- 
sages (32a, 34a) in the first and second insert por- 
tions are initially exposed to the inlet and outlet, re- 
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spectively, before their corresponding large diame- 
ter passages (32b, 34b) so that the fluid flows 
through the relatively small diameter passages in 
the first insert portion, through the large diameter 
passage in the third insert portion and through the s 
relatively small diameter passages in the second in- 
sert portion; and preferably wherein, upon rotation 
of the ball valve to its fully opened position, the rel- 
atively small diameter (32a,34a) and the relatively 
large diameter (32b, 34b) passages in the first and 10 
second insert portions are exposed to the inlet and 
outlet, respectively, so that a substantial portion of 
the fluid flows through the relatively large diameter 
passages (32b,34b,36b) in the first, second and 
third insert portions. is 

7. An assembly as claimed in claim 5 wherein the third 
insert portion (36) has a plurality of relatively small 
diameter passages (36a); preferably wherein, upon 
rotalion of the ball valve (10) from its closed position so- 
lo a partially opened position, the relative small di- 
ameter passages (32a) in the first insert portion are 
initially exposedto the inlet before its corresponding 
large diameter passage (32b); and the relatively 
large diameter passage (34b) in the second insert 26 
portion is initially exposed to the outlet before its 
corresponding small diameter passages (34a) so 
that the fluid flows through the relatively small di- 
ameter passages in the first insert portion, through 
the small diameter passages in the third insert por- 30 
tion and through the relatively large-diameter pas- 
sage in the second insert portion: and preferably 
wherein, upon rotation ol the ball valve to its fully 
opened position, the relative small diameter (32a, 
34a) and the relatively large diameter (32b, 34b) 35 
passages in the first and second insert portions are 
exposed to the inlet and outlet, respectively, so that 
a substantial portion of the fluid flows through the 
relatively large diameter passages in the first and 
second insert portions while bypassing the relative- *o 
ly small diameter passages in the third insert portion 
(36). 

8. A ball (10) for a bail valve, the ball having a bore 
(10a) formed therethrough and a part (30) in the 
bore which includes first (32) second (34) and third 
(36). portions, the first portion being on one side of 
the ball and having an outer dimension correspond- 
ing substantially to the inner dimension of the bore, 
the second portion being on the other side of the so 
ball and having an outer dimension substantially 
corresponding to the inner dimension of the bore, 
the third portion being between the first and second 
portions and having an outer dimension less than 
the inner dimension of the bore, and a plurality of 55 
through passages through the first, second and 
third portions. 



9. A valve assembly (12) for controlling the flow of fluid 
through a conduit section having an inlet (14) and 
an outlet (16), the valve assembly comprising an 
operating valve member (1 0) having a conduit (1 0a) 
passing therethrough, the operating valve member 
including a multi-channelled flow guide, the operat- 
ing valve member being moveable, once the as- 
sembly is installed in a conduit section, to a position 
in which a fluid flow path from the inlet (14) to the 
outlet (16) passes through the flow guide. 
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Fig. 9 



, OJOOd 
^&OQOOO( 

'oooctooo; 
oooctooq 
f ooooqooo 

OOOOOOOO! 

joooootooq 
)ooooo(ooq 

)OOOOOpOO 

oooooooct 
oooodooq 
oooojooq 

vOOOOjOOO 
sPOOOOOi 

rfooq 



7^. 7 0 



FLOW 





l 4 






\ \ \ \ 




11 



4). • »-\ 



THIS PAGE BLANK (us>to) 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 0 831 262 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

09.09.1998 Bulletin 1998/37 

(43) Date of publication A2: 

25.03.1998 Bulletin 1998/13 

(21) Application number: 97307400.8 

(22) Date of filing: 23.09.1997 



(51) mtci.6; F16K 47/04, F16K5/06 



(84) Designated Contracting States: 


(72) Inventor: Boger, Henry William 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Foxboro, Massachusetts 02035 (US) 


NLPTSE 


Designated Extension States: 


(74) Representative: 


AL LT LV RO SI 


Miller, James Lionel Woolverton et al 




Kilburn & Strode, 


(30) Priority: 23.09.1996 US 710688 I 


20 Red Lion Street 




London WC1R4PJ (GB) 


(71) Applicant: Dresser Industries Inc. 




Dallas, Texas 75201 (US) 





(54) Ball valve assembly 

(57) A ball valve assembly (12) and method in which 
a ball valve (10) is rotalable in a conduit section to and 
from an open position in which at least a portion of a 
bore in the valve registers with the inlet and the outlet 
of the conduit section to permit the flow of the fluid 



through the conduit section. An insert (30) is disposed 
in the bore and has a plurality of through passages (32a, 
32b,34a,34b,36a,36b) formed therein for reducing the 
noise caused by the fluid flow through the ball valve and 
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